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(54) Title: HARVESTER HEAD AND A METHOD THEREIN 




(57) Abstract 

This publication discloses a harvester head (10) in a timber harvesting machine and a method therein, the harvester head comprising 
a body (14) with at least two support and feed members (16, 20) for timber (12) to be handled, die members supporting and transferring 
timber (12) in the longitudinal direction. The said members (16, 20) are arranged on different sides of the transfer track for timber (12). 
Of the support and feed members (16. 20). at least one is mechanically operated (16) and at least one is freely rotating (20). Further, the 
harvester head (10) comprises adjustment members (26, 28) for the rccipiDcal distance of the said support and feed members (16. 20), and 
power transmission members (34) for using at least one mechanically operated member (16). The said at least one freely rotating timber 
support and feed member (20) is provided with a revolution counter (18) for measuring the transfer range of timber (12). 
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Harvester head and a method therein 



The present invention relates to a harvester head according to the preambles of the 
claims presented later, and to a method in the harvester head, the harvester head 
5 being used for handling timber in logging. 

In modem mechanical logging, felling or harvester heads are generally used, v/hich 
are mounted on different frame machines. The hai^^ester head works so that it is 
used for gripping the trunk of a tree to be chopped down near the earth surface, and 
the cutting device in the harvester head, in most cases a chain saw, cuts the tree. The 

10 harvester head may also be used for handling already felled timber. The felled trunk 
is fed thi'ough the han'ester head so that the blades or other similai* members in it 
prune and/or bark the ti*unk, and the cutting device cuts it into blocks of suitable 
sizes. The harvester head is connected to the frame machine, for example a forest 
machine or an excavator, from which it receives its drivdng power through 

15 transmission members. The control of the harvester head functions and the 
registration of measuring data may be arranged in different ways, normally with the 
help of a computer-based measuring and control system designed for the harvester 
head. An important part of the efficient and exact operation of the har\'ester head is 
the measuring of the cutting length of timber to be handled, i.e. the feed length of 

20 timber. With the help of exact measuring devices and members providing them with 
informarion in the harx ester head, timber may be cut exactly to the desired measures 
and. at die same time, an exact register may be kept, for exajnple, concerning the 
amount of felled and handled timber. 

Typically, the harvester head is attached lo the hydraulically operated boom 
25 assembly of the frame machine. The members of the harvester head are usually 
hydraulically or electrically driven and coimected to the hydraulic and elecnicai 
systems of the frame machine. The driver of the frame machine usually controls and 
adjusts the functions of the harvester head from the conn-ol cabin of the frame 
machine with the help of so-called control handles, which are connected to the said 
30 measuring and control system or device, which again is comiected to the electrical 
and hydraulic system of the frame machine. 

In the har\'ester head, timber is fed or tiansferred on and with the help of various 
support and feed members. Generally, they are mechanically operated by hydraulic 
motors or freely rotating rollers, wheels or rolls, the surface of which is shaped so 
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that the hold to the trunk remains good, for example with various spikes, ribs or 
chains. In this text, a mechanically operated roller or other member refers to a 
member the rotation of which is controlled by a motor. Freely rotating refers to a 
member, the rotation of which is not controlled by a motor, but the member is fitted 
5 to rotate according to the movement of timber in connection with it. It has to be 
possible to move at least pan of the said support and feed members in relation to 
each other so that the trunk to be handled is received ro the grip of die harvester 
head. Normally, the harvester heads thus have a clamp-like structure, so that upon 
gripping the tree, the clamp is opened and set around the trunk. As the trunk is in a 

10 suitable position inside the harvester head, the clamp is closed, generally by moving 
hydraulically movable support, feed or other gripping members. The hydraulically 
controlled grip of the support and feed members, for example, may have an effect 
on the hold of the contact between the said members and the trunk. For example, a 
slipper>' trunk or a trunk with a large diameter may be pressed with a slightly bigger 

15 force than a smaller trunk or well holding timber in order to keep the hold 
sufficient. As the trunk thus has been gripped, it is made to move in the harvester 
head in its ov^n longitudinal direction along its transfer track, by using timber feed 
members being in connection with the trunk. In this way, timber is made to move 
through the har\'ester head at the same time as the handling members, such as 

20 pruning blades, cormected to the harvester head, conduct the pruning. It usually has 
to be possible to use the feed members in both directions, because timber is not 
always pruned or barked sufficiently well during single handling. 

It is known to measure in different ways the range or length that timber travels in 
the hanester head. For example, it is known to mensure die rotation of the 
25 mechanicMllv operated feed rollers or rolls movable in relation to each odier. 
However, when measuring the rotation of a driving roller or roll, the dead rotation 
of the roller or roll or the slipping of timber causes measuring enors. Tliis is due. 
for example, to the slipper>' surface of timber, loose bark or the too low pressing 
force between the feed member and timber surface. 

30 It is also known to place a measuring sensor to die freely rotating measuring wheel 
anached to the body of the harvester head. In this case, its pressing force and thus 
its hold to the trunk cannot actually be adjusted during the handling of the trunk, 
because, for example, only a spring or a hydraulic cylinder may press the measuring 
wheel agamst the trunk with a constant force. In this kind of arrangement, the 

35 contact between the measuring wheel and the trunk may even entirely disappear at 
times, for example, due to a curved trunk. These kinds of measuring members are 
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also inclined to become blocked, due lo tree bark and other rubbish. Wlien the 
measuring wheel or a similar member becomes blocked, it has to be cleaned for 
ensuring its rotation. It is usually not possible to clean the measuring wheel 
stationary in the hai-vester head without detaching rimber under handling from the 
5 grip of the harvester head. This takes a lot of time. In some cases, for example, 
when working in a terrain with slopes, the grip cannot be released. The danger of 
blocking is especially present when handling timber with a veiy loose bark, for 
example, when barking so-called hardwood, such as eucalypms trees. 

The object of the present invention is to provide a device with which the above- 
10 mentioned drawbacks in the known technique may be minimised. 

The above-mentioned drawbacks may be removed and the objects defined above 
may be achieved with the harvester head of the invention and with the method in the 
harvester head, characterised in what is defined in the characterising paits of the 
independent claims presented below. 

15 It is typical of the device and method of the invention that the body of the harvester 
head of a timber harvesting machine includes at least two support and feed members 
for timber to be handled, timber to be handled being transferred in die harvester 
head in the longitudinal direction with the help of these members. Feeding refers to 
the transfer of timber to be handled in the harvester head, and the support and feed 

20 members refer to the members, with which the said longitudinal transfer is 
achieved. The substantially sn-aight U'ack, along which timber navels in the 
han esier head, is called the n-ansfer track for timber. The said at least nvo suppon 
and feed members ai*e fitted on different sides of timber for the smoodi suppon of 
the timber. Advantageously at least some support and fe..: .members are fourd 

25 substantially at the same le\ el transverse to the said n*ansfer tiack. Naturally, all the 
members do not have to be at the said same level and diere may be several said 
levels, but the members arranged on ditTerenr sides of the transfer track have to 
support timber in an even way so that timber is kept straight upon handling. At least 
one of the said suppon and feed members is mechanically operated, and at least one 

30 rotates freely. The mechanically operated member is required to transmit driving 
force for making timber to move; preferably, there are at least two mechanically 
operated members. There may also be several freely rotating members. Of the freely 
rotating suppon and feed members, at least one is provided with some kind of a 
revolution coimier i.e. it works as the measuring member for the transfer range of 

35 timber. The revolution counter here refers to any measuring member, with which it 
is possible to measure the range which tlie surface of the member against die timber 



wo 00/6S900 



PCT/n00/fl0373 



4 

travels. Naturally, the har\'ester head of the invention also requires power trans- 
mission members, such as a hydraulic or electric motor, for driving the at least one 
mechanically operated timber suppon or feed member. 

The device of the invention further includes members with which the said support 
5 and feed members, or at least some of them, may be transferred in relation to each 
other, i.e. the reciprocal distance between tliem may be changed. This mechanism 
makes it possible for the har\'ester head to grip the tiiink of timber in a clamp-like 
maimer and to press the trunk with desired strength. In the harvester head according 
to the invention, the freely rotating measuring wheel or a similar member is fitted as 
10 a part of the harvester head strucmre operatmg in a clamp-like manner. 

It is typical of an especially advantageous emboduiient of the mvention that the 
support or feed member provided with the revolution counter may be moved 
separately from some other timber suppon and feed members, when desired. In 
other words, the measuring wheel or a similar member may be detached from the 

15 timber surface and pressed again against timber at the same time as at least one 
other support or feed member keeps the timber to be handled in its grip. Such a 
member provided with the revolution counter may be arranged to be moved on its 
own or, for example, all support and feed members at die one and same level may 
be detached from the timber surface simultaneously while the members at the other 

20 levels keep timber in place. 

hi an embodiment of the invention, at least one mechanically operated and at least 
one freely rotating measuring wheel or a similar member is arranged substantially at 
the same level nransverse to the transfer track of timber to be handled. 

It is tX'pical of an advantageous embodimeni of the mvenrion thai the adjusting 
25 members for the reciprocal distance of the limber suppoit and feed members or the 
nansmission members for tiie mecnanically operated timber suppon and feed 
member, or both these members are hydraulically driven. 

In the harvester head of the invention, tlie freely rotating member provided with the 
revolution counter may be detachable from the han'ester head and thus changeable 
30 to a similar or a mechanically operated suppon and feed member. 



In the harvester head of the invention, the revolution counter has a pulse sensor or 
some other kind of sensor measuring the feed range. 
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An advantageous embodiment of the invention comprises data transmission 
members for transmitting the measuring data from the revolution counter, for 
example, to the measuring device in the harvester. 

The most important advantage of the invention is that the measuring result for the 
5 timber feed range and thus the measuring result for the cutting length is exact, as the 
measuring result genuinely indicates the range travelled by timber, and not the 
rotation of the mechanically operated member. It is also as assistance for the 
exacmess that the force, with which the freely rotating member provided with the 
measuring member compresses to the tiomk ro be handled, may be adjusted to suit 
10 the simanon ar hand, when necessaiy. Preferably, the timber feed members and 
member moving members work hydraulically. 

An advantage of an advantageous embodiment of the mvention is that cleaning the 
measuring wheel or a similar member, for example, from timber bark is easy and 
fast, as the said member may be moved separately from some or all other timber 

15 support and feed members. Such a measuring wheel or a similar member is easy to 
clean, and normally it will become clean by itself, by releasing the member from the 
timber surface while the other support and feed element keep the timber in the 
harvester head in their grip. After the cleaning, the measuring wheel or a similar 
member is pressed back against the timber, and the work may be continued. The 

20 diameter of the measuring wheel or a similar member of the invention may easily be 
made larger than the measuring wheel fined fixedly to ihe body of the har\' ester 
head, so that its measuring exacmess becomes better and mbbish will not so easily 
block It. 

An advaiuage of an embodiment of the invention is that the timber is kept 
25 sufficiently straight, as at least one inechanically operated and at least one freely 
rotating measuring wheel or a similar member is fitted substantially to die same 
level n-ansverse to the transfer rail of the timber to be handled. 

An advantage of an embodiment of die in\ ention is that riie freely rotating member 
provided with tlie revolution counter may be released from the harvester head, when 
30 necessaiy, for example upon breaking, for service or easy and fast change. The 
freely rotating member may also be changed to a mechanically operated member 
which fits into its place. 

In one embodiment, an advantage is that the measuring is exact and that the 
measuring data may be transmitted forward easily, as the revolution counter 
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includes a pulse sensor, an inductive pair of couplings, a tachometer, or a similar 
member. 

An advantage in one embodiment is that the length measuring data about the 
transfer range of the timber to be handled may be handled in a versatile, fast and 
5 exact way, as the embodiment comprises data transmission members for 
transmitting the measuring data from the revolution counter, for example, to the 
measuring and control device in the harvester. 

The invention is next described in more detail referring to the enclosed drawing, in 
which 

10 Fig. I shows a har\'ester head of the invention as a partly cut end view in direction 
of the transfer track of the timber to be handled. 

Fig. 1 shows the advantageous harvester head 10 according to the invention in its 
operating position. In the figure, the harvester head 10 is presented as a partly cut 
end view in direction of the transfer track of the timber 12 to be handled, so that the 

15 cross section is seen of the timber 12. The harvester head 10 has the body 14, the 
mechanically operated timber and feed roller 16, the freely rotating measuring 
wheel for the timber transfer range provided with the revolution counter 1 8, and the 
support point 22 stationary in the body 14. The members 16 and 20 are arranged 
substantially to the same level transverse to the transfer track for the timber 12 to be 

20 handled on different sides of the timber to be handled, so that the timber to be 
handled would be supported from several directions. Further, the second 
mechanically operated support and feed roller 24 is arranged to the har\'ester head 
10 which, provided with bark-removing members, also barks the timber 12, when 
necessar\'. Tliere may be several similar members to the members 16. 20, 22. and 

25 24, and they may be arranged to the same level or a different level as the members 
16 and 20 in tlie figure. Further, the movement of the support and feed members 16 
and 20 is shown in the figures, i.e. the members, a hydraulic member 26 and a 
stabiliser bar 28, guide tlie distance between the support and feed members, wliich 
are arranged to move the arms 30 and 32. when desired. When the arm 30 is moved, 

30 also the measuiing wheel 20 in connection with it moves. Respectively, when the 
arm 32 is moved, also the fu-st mechanically operated timber support and feed roller 
16 connected to it moves. Thus, in this example, the rollers 16 and 20 always move 
simultaneously. This is not necessary in the hai'vester head 10 of the invention, but 
if desired, the measuring roller 20 may have its own. independently operating 

35 position adjustment members 26 and 28. In the example in the figuie, the second 
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mechanically operated roller 24 is arranged to be moved respectively, but the 
hydraulic members, stabiliser bars, or other similar members are not shown in the 
jSgure. Thus, the roller 24 in the example may be moved in relation to the timber 12 
to be treated irrespective of the suppon and feed members 16 and 20. The figure 
5 also shows the hydraulic motor 34 used for rotating the first mechanically operated 
roller 16, and the hydraulic motor 36 used for rotating the second mechanically 
operated roller 24, The second mechanically operated roller 24 and its driving motor 
36 are supported to the body 14 with a suppon assembly 38. Naturally, there may 
be more of the above mentioned suppon and feed members, or members for moving 
10 and/or driving them. In addition, the har\'esrer head 10 is generally provided with 
other members as well, which are not shown in this connection, such as different 
kinds of blades, saws, sensors, or timber marking devices, and equipment needed 
for felling timber. 

The harvester head 10 is attached to a suitable frame machine, for example an 
15 excavator, with connectors and/or coupling members pre\dously knov^Ti. Further, 
the hydraulically driven members of the harvester head 10 are hydraulically 
connected to the hydraulic system in the frame machine in a way known in itself. 
The frame machine or the connectors, coupling members or hydraulic members 
connecting it and the harvester head are not shown in the figure. Nor does to figure 
20 show the data transntiission members advantageously attached to the har\'ester head 
10 of the invention, such as electric wires, through which the measuring signal from 
the pulse sensor or a similar member comprising the revolution counter 18 is 
transmitted to the measuring and control device in die frame machine. 

The advantageous harvester head 10 of the invention shown in Fig. 1 works in the 
25 following way. The harvester head 10 is opened by conn-oiling the members 26 and 
28 so that the arms 30 and 32 turn, simultaneously turning the suppon and feed 
members 16 and 20 farther away from each other, i.e. away from the transfer track 
for the timber 12 to be handled. Likewise, the suppon struciiire 38 is turned so that 
also the roller 24 moves away from the transfer nack for timber 12. The harvester 
30 head 10 now opened is moved around a tree still standing or already felled timber 
12, and by guiding the members 26, 28. 30. 32 and 38 to the opposite direction from 
the previous direction, the harvester head 10 is closed to the desired place, i.e. the 
members 16, 20 and 24 are pressed agamsr the timber trunk 12. The trunk of a tree 
. 12 not felled is cut by using a cutting saw in the harvester head 10. The cutting saw 
35 is not shown in the figure. As timber 12 has been cut, the harvester head 10 and 
simultaneously timber 12 in its grip, are turned into the working position, i.e. 
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generally so that the trunk of the timber 12 to be handled is substantially parallel to 
the earth surface, in practice generally horizontal. The hydraulic member 28 is used 
to adjust the force, with which the support and feed members 16 and 20 press the 
trunk, to a desired value. Thus, it is possible to adjust the gripping hold between the 
5 . support and feed members 16 and 20 and timber 12 suitable for each situation. The 
roller 24 is pressed against the timber trunk 12 in a respective way. 

Timber 12 to be handled is moved in the longimdinal direction, i.e. along the 
transfer track by using hydraulic motors 34 and 36, arranged to rotate the timber 
support and feed rollers 16 and 24. The surfaces 16 and 24 of the rollers are shaped 

10 so that they get a holding grip of timber 12. thus making timber 12 to move when 
the rollers 16 and 2 4 are rotating. The measuring roller 20 arranged to rotate freely 
and the suppon point 22 stationary in the body 14 keep the trunk 12 straight as the 
feed rollers 16 and 24 affect timber 12 from different sides. At the same time, the 
revolution counter 18 arranged to the measuring roller 20 and its pulse sensor or a 

15 similar member give information about the rotating movement of the measuring 
roller 20, i.e. about the range which timber 12 to be handled has travelled, to the 
measuring device in the frame machine, the information processed by the measxiring 
device being used for guiding and controlling the operations of the harvester head 
10. The measuring results from the revolution counter 18 may, for example, be 

20 combined with information from other sensors, such as the timber thickness 
measuring sensor, so that, for example, the volume of the amount of handled timber 
may be calculated. In the example in Fig. 1, timber 12 to be handled is intended to 
be barked so that the feed rollers 16 and 24 release the bark as they feed timber 
through the har\'ester head. In the example in the figure, there is shown only one 

25 bigger feed roller 24 and one smaller roller 16, with which the niink 12 may be 
barked. The barking is not always successfully conducted with one handling, but 
timber 12 often has to be moved back and fonh in the harvester head 10 even 
several times, so that the hydraulic motors 34 and 36 rotating the rollers 16 and 24 
have to work in both directions. 

30 As the timber 12 under handling has been handled in the desired was , the hai*vester 
head 10 is opened by controlling the members 26 and 28 so that the aims 30 and 32 
turn, simultaneously turning the support and feed members 16 and 20 farther away 
from each other, i.e, away from the transfer track for timber 12. Likewise, the roller 
24 is moved away from the transfer track for timber 12. After this, the part of timber 

35 12 to be handled still remaining in the harvester head is dropped to the desired 
place, and the harvester head 10 is ready to receive a new trunk 12. 
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Should the measuring roller 20 become blocked, or should its rotation be prevented 
even partly in the middle of timber handling, the rollers 16 and 24 may be turned 
loose from the trunk 12 merely by moving the members 26 and 28. Thus, the roller 
20 becomes cleaned by itself, or it may be cleaned without having to release the 
5 timber 12 at all from the grip of the harvester head, because the roller 24 is still 
keeping the timber 12 in its grip. 

It is obvious for one skilled in the art that the invention is not merely restricted to 
die example shown, but the invention may var>' within the limits of the patent 
claims stated below. The device of the invention does not necessarily have to 

10 comprise a barking roller, or the harvester head may be provided with some other 
suitable equipment. The members, motors and power transmission of the harvester 
head may also be of some other type than hydraulic, for example, electrically driven 
or driven by a combustion engine. The control and measuring device may consist of 
several parts, of which one or some may be arranged to the harvester head. The 

15 support and feed rollers may be manufactured of any suitable material, or a 
combination of these, such as metal, plastic, or rubber. 
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Claims 

1. Harvester head (10) for a timber harvesting machine, with a body (14) and in 
it: 

at least two members (16, 20) for supporting and transferring timber (12) to be 
5 handled in the longitudinal direction, the members (16, 20) being arranged on 
different sides of the transfer track for timber (12), and of which support and feed 
members (16, 20) at least one is mechanically operated (16) and at least one is 
freely rotating (20); 

adjusting members (26, 28) for the reciprocal distance of the said support and 
10 feed members (16, 20); and 

power transmission members (34) for using at least one mechanically operated 
timber support and feed member (16); 

characterised in that the said at least one freely rotating timber support and feed 
member (20) is provided with a revolution counter (18) for measuring the transfer 
15 range for timber (12). 

2. Harvester head (10) of claim 1, characterised in that the said adjustment 
members (26, 28) for distance comprise members (26, 28) for moving the support 
and feed member (20) provided with the revolution counter (18), the moving 
members (26, 28) being arranged to operate independently from the at least one 

20 other adjustment members for the support and feed member positions, when 
desired. 

3. Haivester head (10) of claim 1 or 2. characterised in that the said suppoit and 
feed members (16, 20) are substantially an*anged to the same level transverse to the 
timber (12) transfer ti*ack. 

25 4. Har\'ester head (10) of one of the claims 1. 2 or 3. characterised in that at 
least some of the following members are hydraulically driven: 

adjustment members (26, 28) for the reciprocal distance of the timber support 
and feed members (16, 20); 

power transmission members (34) for using at least one mechanically operated 
30 timber support and feed member (16). 
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5. Harvester head (10) of one of the claims U 2, 3 or 4. characterised in that at 
least one freely rotating support and feed member (20) provided with the revolution 
counter (18) is detachably and thus changeably arranged to the harvester head (10). 

6. Harvester head (10) of one of the preceding claims, characterised in that the 
5 revolution counter (18) is provided with a pulse sensor, an inductive pair of 

couplings, a tachometer, or a similar sensor measuring the rotating movement. 

7. ' Harvester head (10) of one of the preceding claims, characterised in that it 
further comprises data transmission members for transmitting the measuring data 
from the revolution counter (18) for handling, for example, to the measunng and 

10 control device of the harvester. 

8. Method in the harvester head (10) of a timber harvesting machine, in which 
method: 

timber (12) is supported and transferred in the harvester head (10) in the 
longitudinal direction at least with one mechanically operated (16) and at least one 
15 freely rotating (20) timber support and feed member (16, 20) arranged on different 
sides of the transfer track; and 

the reciprocal distance of the said support and feed members (16, 20) is 
adjusted, 

the method being characterised in that the transfer range of timber (12) is 
20 measured with the revolution counter fl8) an*anged at least to one freely rotating 
timber suppoit and feed member (20). 
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